Epidermal strips of Vicia faba were floated on 10 millimolar KCI at various temperatures and for several time periods. The diameter of the stomatal aperture was determined microscopically and K+ content was estimated and expressed as the per cent of the guard cell stained. Stomatal opening was associated with increased K+ in guard cells, but the quantitative association was modified both by time and temperature. At low temperatures (0-20 C) there was a prolonged Spannungsphase while at higher temperatures (30-45 C) motorphase was exhibited. During the motorphase there was a rapid opening of the stomates which was highly correlated with K+ influx. At treatment periods of 360 minutes and temperatures higher than 25 C there appeared to be a maintenance phase during which K+ concentration of the guard cells decreased without an equivalent decrease in aperture.
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that operated throughout the temperature range of 5 to 50 C. This relationship would be consistent with the uptake of K+ as an active process.
Both Stalfelt (14) and Raschke (11, 12) (2, 3). The effect of the epidermal cells on the guard cells can be avoided by using epidermal strips of V. faba (4, 10) strips which ruptures most of the epidermal cells thus destroying the mechanical advantage of the epidermal cells. The present work was undertaken: (a) to examine the influence of a wide range of temperatures on K+ accumulation and stomatal aperture on epidermal strips of Vicia faba; (b) to determine if the temperature producing maximum aperture on epidermal strips is the same as Stalfelt observed in leaf sections; and (c) to establish if the correlation between aperture and K+ accumulation is constant throughout the temperature range studied.
The relationship between potassium and stomatal aperture is well documented for a large number of species (1, 4-9, 13, 16 700 mm with the largest peak occurring at 590 mm. A l00-ml beaker, painted on the outside with aluminum paint, was divided into three equal sections with Plexiglas partitions. Ten ml of 10 mm KCl was added to the beaker and two epidermal strips placed in each section. The beaker was then placed in the water bath which maintained the strips at the appropriate temperature. Air which was rendered C02-free and saturated with water at the temperature of the experiment was passed over the strips floating on the KCI solution (Fig. 1) . Compressed air was scrubbed twice to render it C02-free by passing it through two 2-liter flasks, each containing I liter of 5 N KOH. No CO2 could be detected in the effluent air using a model 250 Beckman IR CO2 analyzer. Next, the air was passed through a copper coil located in the same water bath that contained the treatment beaker. The air was then saturated with water vapor by bubbling it through a container of distilled H20. With this system, the air above the strips did not vary more than 3 C from the KCI solution, as measured with a thermometer, and did not cause appreciable condensation into or evaporation from the solution. An air bubbler was placed in the water bath to stir and maintain a uniform temperature throughout the bath.
Measurement of Stomatal Aperture. At the end of the incubation period the strips were mounted on a slide in 10 mm KCI, and the diameter of the stomatal aperture was measured immediately with a calibrated ocular micrometer under a magnification of 490x. Potassium Determination. The K+ content was determined by slight modification of the methods described by Fisher (4). The stain for potassium was prepared weekly by dissolving 10 g of sodium cobaltinitrite in 25 ml of 7% glacial acetic acid. The solution was stored in a capped plastic container in the refrigerator. After the incubation period, the strips were floated on distilled H20 30 sec (to remove KCI), 30 min on stain, followed by two washings in distilled H20. All of the above steps were carried out in an ice bath. The strips were then placed in a 1:1 mixture of ammonium sulfide and 50%o glycerine (4) for 1 min, washed in distilled H20 and mounted on a glass slide in glycerine. The strips were observed microscopically and scored for the degree of the black cobaltous sulfide precipitate formed within the guard cell as 63, 1979 to temperature in the same manner. The effect of K+ on stomatal aperture appears to be divided into three phases. At temperatures of 10 to 30 C and for time periods between 45 and 180 min guard cells are unresponsive to K+ accumulation (Fig. 4) . This would correspond to the Spannungsphase identified by Stalfelt (15) during which the guard cell increases its volume only slightly by uptake of solutes from its surroundings. Concentration of solute within the celi remains relatively constant since increased solute content is compensated by volume increase. Turgor pressure, therefore, remains low. In our experiments with ruptured epidermal cells, stomatal apertures of 1 to 3 ,um appear to characterize Spannungsphase.
At the completion of Spannungsphase, the guard cell becomes somewhat rigid. Stiffening of the guard cell walls causes a reduction in the rate of volume expansion. An increase in solute accumulation results in increased osmotic concentration and, therefore, turgor pressure. Subsequent changes in turgor lead to pore opening. The pore opening stage is termed the "motorphase." The correlation between potassium content and aperture during motorphase can be seen from 
